Abstract-Rapid disability patients increasing over time and need a solution in the future. Hand amputation is one form of disability that common in Indonesian society. A possible solution would be necessary at the moment is the development of prosthetic hand that has the ability as a human hand. The development of neuroscience has now reached the stage of the body's ability to use the signal as an input signal to operate a system. One of the applications of the science development is the use of electromyography (EMG) signals as an input to the control system to operate the prosthetic hand. This study is divided into two stages: a preliminary study and further research. Initial research focus in the process of EMG signal pattern recognition and advanced research focus in the development of a prototype prosthetic hand that is integrated with the controller system. Preliminary research indicates that the results of pattern recognition EMG signal using wavelet transform and Artificial Neural Network (ANN) classification has an accuracy rate of about 77.5 %. Based on these results, it can be concluded that the study results could be used as a signal input to program control of the prosthetic hand that will be developed in phase two.
I. INTRODUCTION
Increased human population that is sharp throughout the hemisphere raises issues that go with it, including in Indonesia. One of the problems that are present concurrently increase in human population, especially in Indonesia, is the issue of the increase in disability. One disability that often happens amid public is hand disability.
Emergence and development of biomedical engineering disciplines gives great hope to find solutions of various problems faced in the medical field including hand disability issues. This issue is increasing from year to year [1] . According to the concept, disability is a person whose state of physical or biological systems different from other people in general, which can be an obstacle for him to do something decent.
The issue of hands disability in Indonesia is the unavailability of active prosthetic hand, responsive and affordable for the general public. This argument is based on the fact that the prosthetic hand available is still passive [2] and expensive [3] and does not fit into the size of Indonesian's hands. Based on this reality, the development of prosthetic hand that are active, responsive, affordable, and appropriate size of Indonesian's hands can be a solution to the problem.
Availability of good signal input is one of the most importance aspects in a prosthetic hand development. EMG signal is one signal which can be used as input signals into a prosthetic hand system [4, 5] . Artificial neural network [6, 7] , fuzzy classifiers, neuro-fuzzy classifiers [8] and the other based on probabilistic methods [9] are some of the classification method which widely used today. Wavelet transformation method, multi-resolution analysis of timefrequency based is the latest development for EMG signal analysis methods [10, 11] . The ANN method is chosen because it is widely used and gives good performance in classification.
This initial research, based on the above explanation, focused to develop pattern recognition method for EMG signal which generate more accurate classification data. Improved accuracy of classification of data will improve the accuracy of the system control prosthetic hand developed.
The order of the experimental method in this study is shown in Fig. 1 below. The study begins with the process of data acquisition then followed by consecutive wavelet transformation, feature extraction and classification method that in studies using artificial neural network (ANN).
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II. EXPERIMENTAL METHOD
The order of the experimental method in this study is shown in Fig. 1 below. The study begins with the process of data acquisition then followed by consecutive wavelet transformation, feature extraction and classification method that studies using artificial neural network (ANN). Wavelet transform used in this study is a discrete wavelet transform. The discrete wavelet transform method is a method of AMR to represent the time and frequency signals properly. Methods of discrete wavelet transform based signal Provides better speed than time-based methods such as RMS, Mean, SD and Fourier Transform [11] . The equation below is an equation to obtain discrete wavelet transform of a signal x (n) , ( , ) [
a in the equation is the dilation or scale, b is the translation and ψ a , b [n] is a discrete wavelet-based function to which it obtained from the following equation,
The next step in the process of feature extraction which is useful information extracted from the EMG signal data. This process will differentiate movement signals with one another
by way of add, locate and distinguish signal characteristics of the performed movements. Five feature extraction for EMG used in this study are three feature -based time domain ( Root Mean Square (RMS) , kurtosis and skewness ) and two feature -based frequency, total power (TTP) and the mean power (MNP) . Here is an explanation of the fifth these features.
• Root Mean Square (RMS): RMS is one of time domain feature. RMS is a popular feature of used EMG signal analysis. RMS amplitude modulated modeled as Gaussian random process [12] . Equation (1) below is a model of RMS ,
Where N is number EMG signal and x i is the raw data EMG, while i represent the interval data.
• Kurtosis: Kurtosis is a time domain-based feature. Kurtosis statistical method known as that used to describe the distribution and a feature that Identifies the tendency of peak data. Kurtosis data level is determined by comparing the peak of the curve inclination of data distribution and normal curve [12] .
• Skewness: Skewness is one of the EMG signal feature that is included in the time domain feature. Skewness is defined as the inclination distribution data. The data is said to have a normal distribution when the location of the average value, the median value and the data mode on a line in the curve, if these values are not located in one line in the curve occurs the skewness or the heeling [12] .
• Total Power (TTP): Total power include in frequency domain feature. Total power is defined as the total number of spectral density values for EMG signal [12] . • Mean Power (MNP): Mean power classified in time domain frequency. Mean power is defined as the average value of the density spectrum for EMG signal [12] .
III. RESULTS AND DISCUSSION
Collecting data is obtained from fifteen people with each person performs eight movements and on every movement made eight times (which use five times the movement). EMG signal data for each modes are cut each segment in 2,000 and then plotted on graph based on time domain. Fig. 5 shows an example of the signal cutting mode for close hand. Results from cutting signals to signal any movement at all modes of movement can be seen in Fig. 6 . The discrete wavelet transform is used in the next process to decompose the data based on the frequency. Discrete wavelet transform is performed using MATLAB software which decomposes each data into six classifications. Sample results from the discrete wavelet transform are shown in Fig.  7 .
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Hand Close_A2 Five feature extraction that are RMS, kurtosis, skew ness, TTP and MNP are used to process the result from discrete wavelet transform. The feature extraction result is classified using Artificial Neural Network. The classification results for D 1 , D 2 , and D 3 can be summarized as in Table I, Table II, and  Table III respectively. Based on the classification results, the decomposed D 1 gives the best accuracy than D 2 , and D 3 .
Based on the Table I , from the training results the lowest accuracy is Hand Close and the overall accuracy is 85.7 %. From the confusion testing result, the overall accuracy is 66.7 %. From the overall classification result, the highest accuracy are Hand Open, Tripod, and Hand Force, while the lowest accuracy is Hand Close. The overall classification result in hand movement classification is 77.5 %. 
IV. CONCLUSSION
The results showed that the research EMG data of hand movements, after going through the process of data acquisition and feature extraction, it can be used to identify the hand movement using ANN. The research produces up to 77.5% accuracy for overall classification. Based on the classification results, the decomposed D 1 gives the best accuracy off all.
